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On Comparing Groups of Fishes Based

on Length-Weight Relationships
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Abstract

F. Torres, Jr., in a 1991 Fishbyte article, presented length-weight re-
lationships derived from 122 graphs in van der Elst’s 1381 A guide io
the common sea fishes of southern Africa. This author analyzes Torres’s
tabulated results to determine whether or not 4, b, Ina, L, and InL._ .
were correlated. Highly significant (I <0.01) negative correlations between
b and lna (r = -0.868) and between Ina and InL_,, (r = -0.276) were
detected. Thus, Torres’s mean of b for this sample of 122 species may
have been influenced not only by the species composition of the sample,

but also by the range in size of individuals of each species.

Introduction

For each of 122 species from 93 gencra and 44 families

of marine fishes, Torres (1991) extracted four weight (W,

in kg) and length (L, in cm) data pairs from L-W graphs

presented by van der Elst (1981). Using least-squares
regression, of the form log,,W = log,,a + blog, L, to fit

the L-W relationship, Torres (1991) estimated b and a for

each species, then tabulated these estimates along with the
maximum size (L___, in cm) of each species. He conducted
a Student’s t-test to compare the mean b = 2.88, of this
sample of 122 species with 3, the average b reported for
different multispecies samples of fishes by Carlander (1969)
and Cinco (1982). Coincidentally, 3 also is the expected
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value of b when growth in W and L is isometric {(Beyer
1987; Cone 1989; Beyer 1991).

Using Torres’s (1991) tabulated results for his 122-species
sample of marine fishes, [ examined the frequency distri-
butions of b, 4, Ina, L__ and InL__, , to determine which
if any were normal. I then examined all possible bivariate,
product-moment correlations among b, a, Ina, L, and
InL_ . to determine if any were significant.

Materials and Methods

[ extracted b, a and L_., data for each of the 122 species
of marine fishes from Torres’s(1991) tabulation, and conducted
univariate analyses of b, a, Ina, L, and InL_, . 1 then
conducted product-moment correlation analyses to exam-
ine all bivariate relationships among b, a, Ina, L_,, and
InL_...

Results and Discussion

Descriptive statistics for b, 4, Ina, L_._and InL_,, are
presented in Table 1. The distributions of b, Inaand InL_.
were normal, as indicated by high values of the Shapiro-Wilk
statistic (Shapiro and Wilk 1965), W, and skewness and
kurtosis cocfficients approaching 0, but the distributions of
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= ) 1 detected highly
S1gmf1cant (P < 0 01) negatwe correlatlons between b and
a, b and Ina, Ina and L__ , and Ina and Inl.__ (Table 2).
The correlation, r = -0.868, between b and Ina was very
strong (Fig. 1). However, the correlation, r = -0.276, be-
tween Ilna and L__ was not very strong, though highly
significant. There were no significant (P > 0.05) correla-
tions between band L, bandInl__,aand L__, ora
and InL__ . In the strictest sense, only those correlations
for which both variates were normally distributed (i.e.,
those for b vs Ina, Ina vs InL and b vs InL_ ) should
be considered wvalid.

The very strong and highly significant correlation be-
tween b and Ina, and the weaker, but highly significant
correlation between Ina and InL_ , suggest that Torres’s
(1991) mean of b for this 122-species group of fishes, and

his comparison of this mean with 3 (Carlander 1969; Cinco
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Fig. 1. Scatter plot, linear regression equation and coefficient

of determination (r?) for the relationship between b and Ina,
based on data from Torres (1991).
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sion results. This problem could be avoided by limiting
the regression for each species to a similar range of sizes.
Comparisons of W-L relationships among different tem-
poral-spatial groupings of individuals of the same species
are affected similarly (Cone 1989).

Investigators might capitalize on the strong relationship
between b and lna. Perhaps both b and lna should be
incorporated, for example through covariance analysis
based on linear regressions of b on Ina, in comparing
multispecies samples of fishes from different studies, or
in conducting interspecific comparisons using samples of
individuals of the same species from different temporal-
spatial groupings.
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